Background: Oropharyngeal carcinoma is one of the leading causes of morbidity and mortality in Indian population due to increased use of tobacco chewing products. Mucosal biopsy is widely regarded as the gold standard for detecting oral carcinomas, but exfoliative cytology are increasingly used for early detection of malignancy and strict follow up in suspicious looking lesions. Aims & Objective: The aim of this study was to see the reliability of oral scrape cytology to detect pre-malignant and malignant oral lesions in terms of sensitivity and specificity and to see whether it can replace biopsy for diagnosing the same. Material and Methods: A total of 100 cases with oral lesions were included in the study. All patients underwent oral scrape cytology and 55 cases were followed up with punch biopsy. Sensitivity, specificity, positive and negative predictive values were calculated. Cytopathology and histopathology of premalignant and malignant lesions were compared using T test. Results: Oral cancer is most common in male (M: F 7:1). Premalignant lesions were more common in the tongue, whereas the floor of mouth was more involved by malignant lesions. Four cases were marked insufficient on cytopathology. 25% of cases were false negatives. The sensitivity, specificity, positive predictive value and negative predictive value were 91.5%, 100%, 100% and 66.7%, respectively. Statistical analysis showed P of 0.7491 suggesting that there is no significant difference between histopathology and brush cytology in assessing clinically premalignant lesions but for clinically malignant lesions P values of 0.0001 suggesting that there is significant difference between histopathology and scrape smear cytopathology in assessing malignant lesions.
Introduction
Oropharyngeal carcinoma is the 6th most common malignancy in western world and accounts for more than 40% cancers in India. [1] With increasing use of tobacco products in India, its prevalence is on the increase. Oral carcinogenesis occurs by a stepwise accumulation of genetic damage over time. It occurs by a two-step procedure-the initial presentation of a precursor (premalignant, precancerous) lesion, which subsequently develops into cancer. Precursor lesions are defined as altered epithelium with an increased likelihood for progression to squamous cell carcinoma. Several oral lesions like leukoplakia, erythroplakia, lichen planus and actinic keratosis are considered to be premalignant lesions for oral squamous-cell carcinoma, since an increased risk of malignant transformation is associated with them. [2] These lesions are often subtle and asymptomatic, requiring a high index of suspicion on the part of clinician, especially if the risk factors such as tobacco use or alcohol abuse are present. Because the oral cavity is easy to examine and risk factors for oral cancer are known, early diagnosis and management of pre-malignant lesions can reduce the morbidity and mortality associated with it. Most cases of oropharyngeal carcinoma are diagnosed late, as biopsy is usually performed in malignant looking lesions and also because patients are usually apprehensive about the procedure. Exfoliative cytology, being a minimally invasive procedure, has a better patient compliance. This study has been done to find out the efficacy of oral scrap smear as a screening tool for detecting oropharyngeal carcinoma and to find its utility in detecting premalignant and malignant lesions in comparison to oral punch biopsy.
Materials and Methods
Patients with oral lesions reporting to the ENT OPD were selected. After proper history taking (including type of addiction), and clinical examination (for cervical and other lymphadenopathy), patient was asked to properly rinse his/her mouth. Then an oral scrap was taken with a wooden spatula and two slides were prepared from itone was air dried and May Grunwarld Giemsa stained, other was wet fixed immediately for Haematoxylin and Eosin stain.
The slides were reported under the following category: (1) RESEARCH ARTICLE Unsatisfactory: (a) Acellular or hypo cellular; (b) Cellularity adequate but poor air drying or fixation; (c) Too thick. (2) Positive for malignant cells [3, 4] 
Results
Of the total 100 cases, 4 cases were found to be inadequate on cytology. Rest of 50 clinically benign lesions and 46 malignant lesions were considered for statistical evaluation. Clinically premalignant lesions included erythroplakia, leukoplakia and ulcers, whereas any oral growth was suspected as potentially malignant. Table 1 shows the age, gender, affected site and adverse habits in patients of clinically suspected pre-malignant and malignant groups. Of the 22 cases of premalignant lesion diagnosed as suspicious and positive of malignancy on cytopathology, follow up study revealed 11(50%) of these cases to be malignant on histopathological examination. Sensitivity and specificity of oral scrape cytology: 56 cases were followed up with biopsy. Out of 55 cases including both premalignant and malignant lesions, 43 cases were found to be positive and 8 to be negative on both histology and scrape cytology. 4 cases were found to be false negative on brush cytology, though not a single case of false positive was found. One case that was inadequate on cytology, turned out to be malignant on histology (Table 4) .
Comparison of histopathology and cytopathology:
For the comparison of histopathology and scrape cytology, a null hypothesis was considered that there is no difference between histopathology and brush cytology and level of significance of 5% was set. Application of t test showed P>0.05 suggesting there is no significant difference between histopathology and brush cytology in assessing clinically premalignant lesions. However, in case of clinically malignant lesion, significant difference (p value=0.0001) was found in those cases where it was thought to be clinically malignant, but turned out to be benign on histopathology. So it is better to follow up clinically malignant lesions with a biopsy (Table 6 ). The aim of the present study was to see the utility of oral scrap smear (Cytology) as a screening and diagnostic tool for detecting oral neoplasms and to compare the two techniques in terms of sensitivity and specificity.
In this study, males (M: F 7:1) were predominantly affected. The tongue (38%) was the most common site for premalignant lesions, whereas in case of oral cancers, oral mucosa of tongue (28%) and floor of mouth (28%) were the most common sites. The finding collaborated with that of other studies Mehrotra et al. [7] (buccal mucosa and tongue 35.7% and 21.4%, respectively), M. Babshet et al. [8] (buccal mucosa -67%), Agarwal Munjal et al. [9] (tongue 39% and floor of mouth 28%). The frequent involvement of tongue and floor of mouth in Indian population, rather than lip in Europeans [1] may be due to more use of chewable tobacco (gutkha) in Indian population. The population based cancer registry, Mumbai showed the tongue (5% of all cancers in males) and buccal mucosa (7% of all cancers in males) to be the most common sites of cancer. [6] Regarding "bad habits" that predispose to malignant and premalignant oral lesions, tobacco chewing was the main culprit, followed by smoking. Interestingly, dual addiction of smoking and tobacco chewing with or without alcohol consumption caused more incidences of malignant lesion than individually. Patients who did not have any bad habit were more likely to suffer from premalignant oral lesions than malignant lesions. These points to the fact that carcinogens present in tobacco smoke and in chewable tobacco may have a synergistic effect.
Regarding the utility of scrape cytology in diagnosing oral cancers, in our study, the sensitivity and specificity of brush cytology in detecting oral squamous cell carcinoma were 91.5% and 100%, respectively, and positive and negative predictive values were 100% and 66.7%, respectively [ Table 4 ].The finding correlated with that of various other studies, where the sensitivity ranged from 86% to 100% and specificity 88% to 100%. [10] As lesions diagnosed as benign on cytology were not followed up with biopsy; the inability, in most cases, to know for sure when a negative was truly negative, as determined by histological confirmation might have affected the specificity and negative predictive value of present study. One of the most important drawbacks of cytology is the inadequacy and the false negative cases.
Reasons for inadequacy: (i) inadequate/improper sampling; (ii) Necrotic debris/infected lesions; (iii)
Hyperkeratotic lesions like leukoplakia which does not allow the deeper cells to be scrapped. 3 out of the 4 inadequate cases were from leukoplakia in this study; (iv) Painful lesion esp. In malignancy-the 4 th inadequate case in this study was painful leading to inadequate sampling and later diagnosed as malignancy on biopsy.
Various studies have given different reasons for false negatives [11] : (i) Sampling error: Smear obtained from a non-representative site may not show abnormal diagnostic cells. Lesion may be painful, thus not allowing proper scrapping. Therefore, a direct sampling of the site of the lesion should be performed which generally produces the maximum number of diagnostic cells. LA can be used in case of painful lesions.
(ii) Malignant change may be intramucosal with no evidence of ulceration or abnormal appearance with an intact mucosa. These cases can't be detected by oral scrapping. (iii) Hyperkeratotic lesions will not allow underlying malignant cells to be scrapped 12 .So lesions should be scrapped till pinpoint bleeding is present. (iv) Lesion may not be fully accessible [11] (v) Cancers with ulceration, fungation will not yield malignant cells in the smears because of presence of necrotic debris [9] ; (vi) Location and characteristics of the tumourmucosa of oral cavity exhibits varying degrees of keratinisation at different sites leading to varied exfoliation in oral cancers [13] ; (vii) Improper fixation: Air drying the smear or using a wrong fixative may produce artefacts and alterations in the cellular morphology; (viii) Cytopreparation: Staining and processing errors; (ix) Subjective errors by the inexperienced or careless cytopathologists. It is essential to screen the slide completely and mark the more characteristic cells. An effort should be made to identify every structure found in the smear and all cells should be analyzed; (x) Lack of clinical information may also lead to improper interpretation of the cytological smear.
False negative results in cytologic evaluation present a real hazard in cancer detection and management, since biopsy will often not be done until such time as clinical features of a proliferating and spreading malignancy render the biopsy necessary, giving a false sense of security to the patient and doctor. Hyperkeratotic lesions such as leukoplakia can pose diagnostic challenge, as they yield scanty cellularity on scrap smear, which may erroneously appear benign on cytology.
Detection of unsuspected malignancy in benign appearing cancers is the potential greatest benefit of oral cytology. In present study we have 12 cases (12%) in which the clinical appearance had not suggested cancer and thus no biopsy was contemplated but cytological examination of exfoliated cells revealed evidence suggestive of cancer. This alone stimulated the examiner to take biopsy specimen in most of these cases which then confirmed the cytological diagnosis. The importance of the scrape cytology for evaluating benign-looking lesions has been emphasised in a multicentre study where nearly 5% of clinically benign-appearing mucosal lesions were sampled and later confirmed by scalpel biopsy to represent dysplastic epithelial changes or invasive cancer. [14, 15] The position that all visible lesions, regardless of clinical appearance, should be scraped is, in our opinion, a valid one. However, cytological examination should not be regarded as either infallible or as a definitive diagnostic procedure. While it is not suggested that every visible lesion be biopsied, a biopsy should most assuredly be performed on any lesion in which there is slightest suspicion of malignancy (on cytology) or any lesion which persist for long time. A combined approach of cytological examination and biopsy appears to be the most rational avenue to definitive diagnosis. Brush cytology is also useful in those situations when a patient refuses to have a biopsy performed, medically compromised patients would be exposed to unnecessary surgical risks and in case of follow up of patients treated for head and neck cancers.
Various studies proved that cytology is as good as biopsy in detecting premalignant and malignant lesions. [8] In our study, when histopathology and brush cytology were compared, they showed insignificant P values (0.7491) in case of clinically premalignant lesions but showed significant difference p value (0.0001) in case of clinically malignant lesions. So we suggest that oral scrape smear cytology can be safely used for diagnosing premalignant oral lesions and it is better to perform biopsy in case of clinically malignant lesions.
Conclusion
Oral scrap cytology is an important screening tool for early diagnosis of oral cancer. The fact that it is painless, easy to perform, has better patient compliance, has high specificity in both premalignant and malignant lesions, makes it an ideal screening test for early detection of oral cancer. However, it has a low sensitivity, i.e., negative brush cytology does not rule out malignancy in all cases and therefore should be followed up with biopsy in any lesion in which there is slightest suspicion of malignancy ( on cytology) or any lesion which persist for long time. Thus, it has a high positive predictive value and a low negative predictive value. There is statistically significant difference between histopathological and cytopathological diagnosis in diagnosing dysplasia or carcinoma. Also, it can be helpful in patients with recent surgery of the oro-facial region in whom biopsy may be difficult to perform.
